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ABSTRACT

The leaves ofFicus capensis were investigated for the phytochemicals,
antioxidant, anti-inflammation and antibacterialoperties. Three samples were
evaluated; E.O (essential oils) MWE (methanol —ensatextract) and WE (water -
extract). The contents of bioactive components wentified and identified by GC/
MS, UV - spectrophotometer and RP-HPLC. The andamt capacities were
measured using ABTS and DPPH assay expressed ss(UG/ml).The anti -
inflammation properties was quantified by the N@ilmtion and the antimicrobial by
the disk diffusion method. The major compounds fiifenn E.O are carvacrol
(65.78%),0- caryophyllene (29.81), caryophyllene oxide (25%)) linalool (3.97%),
3-tetradecanone (2.90 %), geranylacetone (1.2Q)1Btrimethyl-3-hydroxy-6;10-
dodecadiene-1-yl acetate (1.53 %), hexahydrofatnesyetone (1.21 %),o-
caryophyllene (0.81 %), 2-methyl-3-hexyne (0.69 &d scytalone (0.69%). The
total phenolics, total flavonoids, total anthocyenand condensed tannins evaluate
were (16.47mg gallic acid equivalent (GAE), 6.92 aagechin equivalent (CE), 9.52
mg cyaniding glucosyl equivalent (CgE), and 4.21 catechin equivalent (CE) / gm
dw (dry weight) of plant material respectively. @Quegin dihydrat (4.48 mg/ml) and
protocathechuic acid (1.46 mg/ ml) were the majmpounds identify. The Kg
value was 10.25 pug/ ml. The results show that tlea$eacts have good antioxidant
and antiinflammation properties. The anti microla@ahlyses suggest that capensis
can be used in treatment of diseases causéddnyi andBacillus subtillis.
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INTRODUCTION
In recent years, there has been growing intereslténnative therapies and the
therapeutic use of natural products and a renewtlest has occurred in the last
decade to search for phytochemicals of native amduralized plants for
pharmaceutical and nutritional purposes (Oktayalet 2003; Wangensteen, et al.,
2004). Also, it is well known that plants contassential oils and various extracts that
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may be used as alternative remedies for many infectdiseases. The antimicrobial
compounds found in plants are interest becausentibiatic resistance which is
becoming a worldwide public health concern esphcim terms of food, borne,
illness and nosocomial infections (Mora, et al.p20Navon-Venezia, et al., 2005).
Naturally occurring antimicrobials are being sougist replacements for synthetic
preservatives such as parabens (ethyl, methyl] baty propyl parabens), butylated
hydroxytoluene (BHT) and butylated hydroxanisoléi@® that are under scrutiny as
suspected cancer causing agents (Wangensteen, 20@4; Bergfeld, et al., 2005).
Plants produce a multitude of organic compounds lthge anti - inflammation and
antimicrobial activities.Ficus capensis Thumb (familyMoraceae) is an evergreen
tree widely distributed in tropics, both leaves andts have been used for leprosy,
leucodermia and swollen fects (Nguyi, 1988; Dafa2@05; Oyeleke, et al., 2008). A
search of the literature did not reveal any reparantioxidant and anti inflammation
properties of the essential oil and the leavesaektfF. capensis.

The objectives of this study are to determine thgtgchemicals compounds,
to evaluate the antioxidant, the anti - inflammataind the antimicrobial proprieties
of various samples prepared from the leavds afs capensis.

MATERIALS AND METHODS

Dried leaves oficus capensis (Moreaceae) were obtained from Mali, and the
botanical identification was carried out by Protesklax Henry, from Botanic and
Mycology Laboratory, France. A Voucher specimen Ib@sn kept in our Laboratory
for future reference. All plant materials were dreg room temperature and powered
and sifted in a sieve (0.750 um).
Chemicals: All the chemicals used were analytical grade. lidhBnyl-2-picryl
hydrazyl radical (DPPH), 2,2’-azino-bis(3-ethylbettaazoline-6-sulfonic) (ABTS),
2,2’-azo-bis(2-amidino-propane) dihydrochloride (RA), gallic acid, folin-
Ciocalteu’s phenol reagent, aluminium chloride,echtn, p-coumaric acid, rutin,
procatechiuc acid, vitamin C, caffeic acid, isoxite vitexin, chlorogenic acid,
catechin, quercetin, quercetin dihydrat, querca{ib glucosyl, epicatechin,
Kuromanin chloride, cyaniding chloride were purat&om Across organics (Geel,
Belgium). Sodium carbonate, sodium nitrite, chlahty acid, ethyl acetate sodium,
sodium sulphate anhydrous, ammonium phosphateyrattée, methanol, interferon-
gamma (IFNy), polysaccharide of salmonella typhimurium (LPS)jfanilamide,
NEDA (N-(1-naphtyl) ethylenediamine dihydroxy chite ), vanillin reagent, n-
hexane were obtained from Sigma and Roth (Stragbdtnance). Agar nutrient
(Mueller- Hinton - agar) (Becton Dickinson, Heideth), paper discs, ampicillin,
gentamicin, nystatin, pures cultures of the baate®aphylococcus aureus
(ATCC29213) Pseudomonas aeruginosa (ATCC27853) Escherichia coli
(ATCC25922),Baccilus subtillis (ATCC6059)andfungi (Aspergillus niger (135550/
99), Candida albicans (ATCC90028)) were given by the I.B.l.S.E laboratgtjT
Thionville, France).
Preparation of essential oil: The essential oil was prepared according to a pusly
reported method (El-Massy, et al., 2009). Dried @m@d plant materials (250gm)
were placed in a 2L round-bottom flask and mixethvliL of deionised water. The
solution was distilled for 5 h. The essential ditained was dried over anhydrous
sodium sulphate, which was subsequently removed filtitation.
Preparation of total phenolic compounds (TPC), total flavonoid compounds (TFC)
and total anthocyanin compounds (TAC) extract: Total phenolic compounds (TPC),
total flavonoid compounds (TFC), and total anthaiyacompounds (TAC) were
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extracted from the powders as described by Chitgae, et al. (2007). Two grams of
powdered sample were extracted twice with 10 ndaddl agueous methanol solution
(50%).

The two volumes were combined, made up to 40 mmirideged at 1532 x g for 20
minutes and transferred in small sample bottlesstokled at +4 °C in the dark until
analysis.

Preparation of condensed tannins (CT) extract: Samples for CT were extracted
from the powders as described by Villareal-Lozataal., (2007) slightly modified.
1gm of powder was extracted twice with 20 ml ofexdéine while 20 minutes, filtered
and the remaining powder was dried at 35 °C undeuwym for 2 h. The powder was
stored at + 4 °C until analyses.

Extraction of polyphenol compounds for RP-HPLC analysis. Polyphenols were
extracted according to a slightly modified methoeviously described by Sharma, et
al., (2005). A fresh sample (0.4gm) was extractéd & x 5 ml of aqueous methanol
(50/ 50: v/v) with intermittent shaking (2 minutes) vortex mixer for 30 minutes.
The sample was the centrifuged at 1536 x g for Blutaes at 20°C. The supernatant
was taken into a 10 ml volumetric flask. The extiacstable for 24 h if stored at 4
°C.

Analysis of essential oils. The essential oils were analysed and identifieda@/
MS. An HP model 6890 GC equipped with a 30 m x O2b i.d. (¢: 0.25 pm) DB-

5 boded-phase fused-silica capillary column (Adilgfolsom, CA) and a flame
ionization detector (FID) were used. Injector aechperatures were 200 and 300 °C,
respectively. The oven temperature was programmued 85 to 250°C at 5°C/ min
and held for 50 min. The linear velocity of the ibel carrier gas was 30 cm/s.
Injections were in the split-less mode. An HP moa890 GC interfaced to an HP
5791A mass selective detector (GC/ MS) was usechfss spectral identification of
the GC components at a MS ionization voltage 0€VOA 30 m x 0.25 mm i.d. (df
= 0.25um) DB wax bonded-phase fused-silica capillary colufAgilent, Folsom,
CA) was used for GC. The linear velocity of theilwel carrier gas was 30 cm/s.

The temperature of injector and detector was 250 Tii& oven temperature was
programmed from 50° to 250 at 5°C/ min and heldf@min. The percentage of each
compound in the oil is determined from peak areiisont correction factors account
assuming that all components have coefficients @ighboring rethinking.
Identification of constituents was performed by glong an HP model 6890 GC gas
to a mass spectrometer type an HP 5791A mass igelatector (GC/MS). The
volume injected is 1 ul of a pure oil solution ddd to 1% in dichloromethane.
Qualitative analysis was based on the comparisaateftion times and the computer
mass spectra libraries using Wiley GC/MS Libraryl afist, Tutore Libraries. The
percentage composition was computed from the GK aesas.

Dosage of phenolic compounds

Determination of total phenolic compounds (TPC): The Folin-Ciocalteu method was
used to measure the total phenolic compounds (Daingt al., 2007). To a sample
(100 pl), distilled water was added to make 2 ngp@&ndorff tube), followed by 1 ml
of Folin Ciocalteu reagent 1N and sodium carbo(2@€0). After 40 minutes at room
temperature, absorbance at 725 nm was read oncirgg®tometer against a blank
that contained methanol instead to sample. Thdtsesere compared to a gallic acid
calibration curve, and the total phenolic compoundse determined as gallic acid
equivalents (GAE). Determination of each sample pexformed in triplicate.
Determination of total flavonoid compounds (TFC): The flavonoids contents were
measured according to a colorimetric assay (Kinal.et2003). A 250 pl of standard
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solution of catechin at different concentrationsappropriately diluted samples was
added to 10 ml volumetric flask containing 1 mididtillate waters. At zero time, 75
pl of NaNQ (5%) was added to the flask. After 5 minutes, V6flAICI; (10%) was
added. At 6 minutes, 500 ul of NaOH (1N) was adaethixture. Immediately, the
solution was diluted by adding 2.5 distillate waaed mixed thoroughly. Absorbance
of the mixture, pink in colour, was determined 405 m versus the prepared blank.
Total flavonoid compounds in medicinal plant wengpressed as mg catechin
equivalents (CE /g dry weight (dW). Samples weraysed in three replications.
Evaluation of total anthocyanin compounds (TAC): The total anthocyanin
compound of the samples was estimated using a @¥¢tsphotometer by the pH-
differential method reported by Abu Bakar, et &0F9). Two buffer systems,
potassium chloride buffer, pH 1.0 (0.0025M) andisodacetate buffer, pH 4.5 (0.4
M) were used. Briefly, 400 ul of extract was mixad.6 ml of corresponding buffer
solutions and read against a blank at 510 and 480 Absorbance AA) was
calculated asAA= (A510 - A700) pH1.0 - (A510 - A700) pH4.0 Monone
anthocyanin pigment concentration in the extracs walculated and expressed as
equivalent cyaniding-3 glycoside (mg1
AA x MW x Df x 1000 / (Ma x 1)

* With AA: difference of absorbance,

« Mw is a molecular weight for cyaniding-3-glucosi@9.2) and

e Df is the dilution factor of the samples, Ma is thethe molar absorptivity of

cyaniding-3-glucoside (26.900)
Results were expressed as mg of cyaniding-3-gldeosguivalents in 100g of dried
sample.
Determination of condensed tannin (CT): The condensed tannin content was
estimate using the method slightly modified destilby Villareal-Lozoya, et al.
(2007). Briefly, an aliquot of 0.5 g of powder obtad after lixiviation (n-hexane)
was placed in a centrifuge tube and 15 ml of 1% H@hethanol was added to each
sample. Each tube was vortexed and placed in ar\wath at 35 °C with constant
shaking for 20 minutes and vortexing every 5 misutfter incubation, the tubes
were centrifuged (1532 x g) and the supernatante wgtracted. Aliquots of the
supernatants (100 pl) were placed in two separsgayatubes, one for the sample
determination and the other for blank determinati®amples and blanks were
incubated for exactly 20 minutes after adding 5ainlanillin reagent (0.5 gm of
reagent and 200 ml of 4% HCI methanol) to sampteks4a% HCI in methanol to the
blanks. After 20 minutes, absorbance was read @tns® from of each sample and
blank using UV-spectrophotometer Varian Cary 50.8asmabsorbance was rectified
with the blank standard and compared against alatdrcurve made with catechin.
Results were expressed as mg catechin equivalentofglixiviating sample (mg
CE/gm). The analysis of each sample was perforrmmbzhst in three replications.
Identification of polyphenolic compounds
The identification was done by RP-HPLC according tmodified method described
by Sharma, et al. (2005). Extracted samples (Methatethanol - water, and J0dd
(didistillate water) were filtered through a 0.48 PTFE syringe tip filter, using a 20
pl sample loop. The sample was analyzed using anHALC system equipped with
a waters UV-Visible tuneable detector on a revesase (RP ¢) column Alltech
Interstsil ODS-5um x 4.6 mm x 150 mm. The flow ratas set at 1 ml / minute at
room temperature. To perform this study a gradoérthree mobile phases was used.
Solvent A: 50 mM ammonium phosphate (MHPO;) pH 2.6 (adjusted with
phosphoric acid), solvent B: (80: 20 (v/v)) acetola / solvent A, and solvent C: 200
mM of phosphoric acid pH 1.5 (pH adjusted with amimom hydroxide). The
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solvents were filtered through a Whatman MaidstBngland paper N° 3 and putted
in an ultrasonic apparatus for 25 minutes. Theigragrofile was linearly change as
follows (total 60 minutes): 100 % solvent A at zeninutes, 92% A / 8% B at 4
minutes, 14 % B / 86% C at 10 minutes, 16% B / 83%t 22.5 minutes, 25 %B /
75% C at 27.5 minutes, 80 % B / 20% C at 50 minui€®% solvent A at 55
minutes, 100 % A at 60 minutes. After each run,dygtem was reconditioned for 10
minutes before analysis of next sample. Under thesaditions, 20 pl of sample were
injected. External polyphenolic standards were areg by dissolving 2 mg mland
used as external reference. Individual polyphenolhie sample were identified by
comparison of their retention times with spikedout of the corresponding external
polyphenolic standards. The detection was carrigtdab 280 and 320 nm and their
guantification was obtained by the comparison of feaks area of individual
polyphenol with the corresponding external stanslgebks. All sample analysis was
done in triplicate.
Antioxidant activity analysis
Two tests were used to determine the total antexictapacity, the DPPH and the
ABTS tests.
Evaluation of radical scavenging activity by DPPH assay: The DPPH radical
scavenging activity was evaluated according to avipusly method slightly
modified described by Pothitirat, et al. (2009)ml of 100 uM DPPH solution in
methanol was mixed with 1 ml of plant extract. Teaction mixture was incubated
in the dark for 20 minutes and there after theaaptilensity was recorded at 517 nm
against the blank. For the control, 1 ml of DPPHuon in methanol was mixed
with 1 ml of methanol and optical density of sabumtiwas recorded after 20 minutes.
The decrease in optical density of DPPH on additibtest samples in relation to the
control was used to calculate the antioxidant #gtias percentage of inhibition (%
IP) of DPPH radical:
% IP = [(Atg - Atyg) / (Atg x 100)]

* Where Ab: absorbance of sample test after zero minutes and

* At,o absorbance of control after 20 minutes.

e Each assay was carried out in triplicate.
From a plot of concentration against % IP, a line@ression analysis was performed
to determine the 1§ value for each extract. The DPPH radical scavangutivity of
phenolic compounds was expressed ag Malue in micrograms per ml of fresh
weight. A low 1Gg value represents a high antioxidant activity.
Determination of radical scavenging activity by DPPH assay: To 2.90 ml of an
agueous methanol solution (50%) of 100 uM of DPP@Q) ul of the plant extract
solution was added. The mixture was shaken andiatldo stand at 20°C in dark for
40 minutes. After the decrease in absorbance ethdting solution was monitored at
517 nm. The DPPH radical scavenging activity of nule compounds was
expressed as mg/100g of dry matter of VCE in 40utei The control solution was
consisted by 100 pl of methanol and 2.90 ml of DRBHition. The radical solution
was prepared daily.
ABTS radical scavenging test: The method developed by Djeridane, et al. (2006)
slightly modified was used in this experiment; tn of AAPH solution was mixed
with 2.5 mM ABTS as diammonium salt in phosphatédred saline (PBS) solution
100 mM potassium phosphate buffered (pH 7.4) comgi 150 mM NaCl. The
mixture was heated in a water bath at 68 °C fomdtutes. The concentration of the
resulting blue-green ABTS (radical cation solution) was adjusted to an atesoce
of 0.65 + 0.02 at 734 nm. The sample solution ofub@vas added to 2.94 ml of the
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resulting blue-green ABTS radical solution. The i, protected from light, was
incubated in a water bath at 37 °C for 20 minuié®n the decrease of absorbance at
734 nm was measured. The control solution was statsby 60ul of methanol and
2.94 ml of ABTS' solution. The stable ABTS radical scavenging égtiof the
phenolic compounds in the extract was expresseth@400 gm dry plants part
powders of VCE. All radical stock solutions wereared fresh daily.

Determination of antimicrobial activities

The following bacterial strains were employed ire thcreening:Staphylococcus
aureus, Bacillus subtilis, Escherichia coli, Pseudomonas aeruginosa and fungi:
Aspergillus niger, Candida albicans given by IBISE (UIT Thionville - Metz
University). The antimicrobial activities were exaed by the disk - diffusion
method (Bauer, et al., 1966). The bacterial cefipsusion was prepared from 24h
culture and adjusted to an inoculation of 1 X ddlony forming units per ml. Sterile
nutrient agar (Immun praparate, Berlin, D, 26 grabdistilled water) was inoculated
with bacterial cells (100 pl of bacterial cell saapion in 25 ml medium) and poured
into dishes to give a solid plate. Yeasts and hypretes (1 x 10 colony forming
units per ml) were inoculate into sterile Muelleintdn-agar (Becton Dickinson,
Heidelberg) according to DIN E 58940-3 for the agiac-diffusion assay (Al-Fatimi,
et al., 2007).

10 pl of test material (250 gm/ 500 ml) dissolvedthe same solvent like for
extraction, were applied on sterile paper discsnf{fh diameter). Ampicillin,
gentamicin, and nystatin were used as positiverchrdnd the solvents water and
methanol-water (50/ 50 v/v) as negative controle Tdolvents were allowed to
evaporate in a stream of air and the discs werediiepl on the surface of inoculated
agar plates. Plates were kept for 1 h in refrigeréd permit good prediffusion of
substances into the agar. The Plates with bactena incubated for 24 h at 37°C, the
plates with yeast for 48h at 36 °C and the platiéis nyphomycetes for 72 h at 30°C.
Inhibition zone diameters around each of the diBanfeter of inhibition zone plus
diameter of the disc) were measured and of thebetoon time. An average zone of
inhibition was calculated for the three replicates.

Minimal inhibitory concentrations (Mics) were deteéned by the agar diffusion
technique as described by Rajbhandari and Schodi@99). The highest
concentration of extract tested during the expemimgas 2 mg/ ml. The MIC
(minimum inhibitory concentration) corresponds ke lowest concentration of the
tested extracts (water, or methanol - water extraable to inhibit any visible
microbial growth. Several concentrations of thaa&ots were prepared, (2.5, 2.0, 1.5,
1.0, 0.5, and 0.05 ml/ 10 ml) the different solnSowere agitated vigorously. And
approximately 20 pl ml of each concentration migtuvas transferred in the disk.
Then the disks were transferred in the Petri distm#aining the microorganism
testing. The plates were incubated for 24 h at ¥otMacteria, for 48 h at 36 °C for
yeast, and for 72 h at 30 °C for the fungal. Aftexubation, the number of colonies in
each plate was counted. Each assay replicatedtihres.

Anti-inflammatory activity by nitrite assay

The test used to assess the potential anti-inflamypactivity of molecules consisted
of evaluating their capacity to inhibit NO produsti in activated macrophages
(Pacheco-Sanchez, et al., 2007). Released niNMi@ ) in the culture medium was
measured as an indicator of NO production accorttirte colorimetric test based on
the Griess reaction. Briefly, 1ml of plant extragas mixed with 1ml of Griess
reagent at room temperature for 30 min. The niti@ecentration was determined by
measuring the absorbance at 548 nm using a staodewel of NaNQ.
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The results were expressed as percentage of NQugirod compared to the control

as follows:
% Inhibition = 100 x [NO,] control — [NOy g, / [NO,] control
e With [NO2-] control is the concentration of nitriteleased without addition of the
extract, and
* [NO;]e the concentration of nitrite released by the callpresence of the plant
extract.

Statistical analysis: Results are presented as mean * standard Errdististd
analysis of experimental result was based on aisabfsvariance one way ANOVA.
Significant difference was statistically consideegtdhe level of P < 0.001.

RESULTS
Chemical identified in Essential Qils: Yields of essential oils from the leavesFof
capensis were 0.65 = 0.02 g/100 gm of dry leaves (w/w). Vadue is the mean of
standard deviation (n = 3) ®0.05). Quantitative and qualitative analyticalules
are shown in Table 1.
Total phenolic contents. In table 2 is shown the amount of phenolic compsund
analysis. The values are the mean = SD (n = 3, w/w)
Qualitative and quantitative analysis of poplyphenolic compounds. The figures 1
and 2 show the corresponding RP-HPLC chromatogrdmM@WE and WE
respectively. Peaks were identified and quantiiadhe basis of their retention time
values and UV spectra by comparison with thosehef gingle compound in the
standard solution. The retention time and the conagon of polyphenolic
compounds contained in the extracts are reportedhén Table 3. There were
numerous peaks that were not identified becaudactf of suitable standards. The
samples were analyzed at least four replicatio2g8@tand 320 nm.
Antioxidant analysis. In table 4 is reported the DPPH and ABTS antioxidast
values.
Antimicrobial analysis: The results of antimicrobial tests are shown ine®b and 6.
Anti-inflammation properties of phenolic compounds: The anti-inflammation
properties of EO, WE and MWE are reported in figdire

DISCUSSION

About 31 compounds are identified in the capensis essentials oil, as the
results demonstrate the major are carvacrol (65)/8Bearyophyllene (29.81),
caryophyllene oxide (25.70 %), linalool (3.97%), -3tetradecanone (2.90 %);
geranylacetone (1.20), 3,7, 11 - trimethyl-3-hygr6x10-dodecadiene-1-yl acetate
(1.53 %), hexahydrofarnesyl acetone (1.21 &);aryophyllene (0.81 %), 2- methyl-
3-hexyne (0.69 %) and scytalone (0.69%). Most @& tompounds identify play
important roles in the aromas of essential oilsewample, caryophyllene possess a
woody-spicy odour with a somewhat bitter taste had been used particularly for
chewing gum as well as in spice blends and flaxammpositions (El-Massy, et al.,
2009). But, several authors showed that the redatomposition of some compounds
change significantly because of the use of dry deafOmidbaigi, et al., 2004).
Volatile aroma compounds are the most sensitivepoorants in the process of food
drying but the loss of volatiles in herbs and spidaring drying depends mainly on
drying conditions and the biological characterstid plants; the antioxidant activity
of essential oils was also affected (Omidbaigialet 2003). The results of phenolic
compounds content reveal that the leaveBiafis capensis are mainly composed by
total polyphenolic compounds (16.47 mg GAE/g dwheTamounts of total
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anthocyanin and total flavonoid are 9.52 mg CgbBwg ahd 6.92 mg CE/g dw
respectively. The amount of total tannins obserwed weak (4.21 mg CE/g dw).
Quantitative and qualitative analysis of individydienolics compounds by HPLC
show that water is not the best extract solventploenolic compounds. This is in
concordance with Muanda, et al., (2009), which repleat an aqueous alcohol is
considered to be the best solvent for extractingnphc compounds from plant
materials.

These results show the most important compoundtifaen in WE is
epicatechin (1.21 mg/ml) and the less one is catg€hl9 mg/ml). While in MWE,
rutin (1.69 mg/ml) is the major. For the antioxitlgmoperty, it is well known that
plants contain various antioxidants such as ascabid, tocopherols, polyphenols
and terpenoids (Graddmann, 2005). Phenolic compoumave received much
attention as one of the principle antioxidants tbumplants; several authors reported
that some essential oils and organic solvent etstfiom plants possess antioxidant
activity (El-ghorab, et al., 2007).

In this study, the radical scavenging effect of/emaextract was determined by
ABTS and DPPH colouring methods and the values weraparing to VCE. The
radical scavenging effects of the E.O (Essentia), oMWE (Methanol-water extract)
and WE (Water extract) extracts reveal a positivetrol on both ABTS and DPPH
tests (Table 3). The ABTS test and the DPPH vatxgesess as mg VCE / g dw varied
between 1.37 and 0.09 mg. In addition to compageahtioxidant capacity with the
others plants previously described in the litemtsmch asangosteen fruit, Melissa
officinalis, Matricaria recutita, Matricaria recutiat, Cymbopogon citrate, the
antioxidant activity was expressed as;)CThe 1G, values ofF. capensis leaves
extracts (MWE, WE, E.O) by DPPH assay wergyl@0.25, 13.07 and 23.34 pg/ml
respectively (Table 3). These results, comparettheéoextract fromMiangosteen fruit
(ICs0: 10.94 pg/ml) (Pothitirat, et al., 2009)elissa officinalis (ICso: 32. pg/ml
(WE), (IGso: 24.3 (ME) pg/ml)Matricaria recutita (ICso: 947.2 pug/ml (WE), (16
115.9 pg/ml (ME) andCymbopogon citrates ICso: 1615.7 pg/ml (WE), (I6: 85.7
(ME) pg/ml (Pereira, et al., 2009) reveals tHat capensis leaves extract has
significant antioxidant activities.

Phytochemical screening of leaves extracts Fofcapensis revealed the
presence phenolic compounds (polyphenols, flavanoignthocyanins, tannins,
terpenoids, etc.), the presence of these metaboteweals its activity against
pathogenic bacteria. According to Ebana, et al91)9alkaloids inhibit pathogenic
bacteria and tannins are important in herbal medigi treating wounds and to arrests
bleedings (Nguyi, 1988). This also confirms the o$d-. capensis for wounds in
circumcision (Oyeleke, et al., 2008).

The extracts had varying degree of antimicrobiaivdag against the test
organisms. The MWE has the highest activity withezof inhibition between 10 — 21
mm as compared to that of the WE. The essentighawwed moderate activity (Table
4). This antioxidant activity may be due to thegemce of terpenes with antioxidant
activity such as, caryophylene, linalool and carehwith strong antioxidant activity
(EI-Massy, et al., 2009). The results are in acaocé with those found by Oyeleke,
et al. (2008). The minimum inhibitory concentratigMIC) obtained reveals the
effectiveness of the plant extract as chemothetapagents. The organisms were
inhibited at concentrations > 10Q@/ml (Table 5). The most susceptible organisms to
the antimicrobial activity oF. capensis were E. coli andBacillus subtillis.

About the anti-inflammation properties; the anflammatory activity of EO,
WE and MWE was studied for their inhibitory effects chemical mediators release
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(LPS/IFNc-induced NO production) from macrophagéstivated macrophages
produce large amounts of chemical mediators thdicate inflammation. NO, a
bioactive free radical, is one of these critical dmérs which is produced by
inducible NO synthase (INOS) in inflammatory madrages when stimulated with
LPS/ IFNc mixture (Pacheco-Sanchez, et al., 20BXgessive production of NO is
indicated both in chronic and acute inflammatiorr(@ et al., 2007). In fact, NO
production induced by LPS/ IFNc through iINOS indmictmay reflect the degree of
inflammation and may provide a measure for assgssip effect of the extract/
fractions on the inflammatory process. As showirigure 4, the addition of EO at
different concentrations (20, 50, 100 and 150 ghificantly reduced NO production
, resulting in 15.05%, 22.03%, and 39.80% inhiloitiof NO production in
macrophages stimulated with LPS/IFNc, respectivAb/for the WE and the MWE,
their use showed significant inhibitor effect vanyibetween (22.03 to 48.08 %) for
WE and (36.75 to 75.98 %) for MWE. These resultsash significantly reduced NO
production in a dose-dependent manner. Similarlythteses results, it has been
demonstrated in several studies that extract nctiavonoids and proanthocyanidins
inhibited NO production in RAW 264.7 macrophage(Cy, et al., 1998; Ho, et al.,
2007; Diouf, et al., 2009). These results seemrmthicate that phenolic compounds
present in the extracts are responsible for thei@dammatory activity. Nevertheless,
in the EO, the anti-inflammatory activity is comatds positively with the radical -
scavenging activity and the highest antioxidantvéagt was correlated with the
highest total phenol content and/or the highestiafitammatory activity of the tested
extract/fraction.

In conclusion, the phytochemicals, the antioxidaamfi-inflammation and
antimicrobial activities of the leaves &icus capensis were evaluated; the results
demonstrate that the MWE was more effective aggagiogens and the inhibition
percentage of NO was high. These properties areclated to the antioxidant
properties. The results of the present study supber view that the leaves &
capensis could be a potential source of natural antioxitartmicrobial and anti-
inflammation drugs.
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Table-1: Main components (%) of the essential oilsf Ficus capensis (leaves).

Num. Rt (min) Compound Concentration (%)
1 3.04 3-hexen-1-ol 0.67
2 3.09 2- pentyl- Furan 0.40
3 3.13 Linalool 3.97
4 3.15 pelargonaldehyde 0.27
5 3.17 caprinaldehyde 0.21
6 3.19 2-decenal 0.28
7 3.33 theaspirane 0.41
8 6.95 2-tert- buty-3,4,5,6-tetrahydropyridine 0.34
9 7.07 capric acid 0.18
10 13.40 terpinolene 0.25
11 13.50 geranylacetone 1.20
12 13.94 a- caryophyllene 29.81
13 18.22 [3-ionone 0.38
14 20.09 3,7,11-trimethyl-3-hydroxy-6,10- 153

dodecadiene-1-yl acetate

15. 20.26 caryophyllene oxide 25.70
16 20.88 3-tetradecanone 2.90
17 20.96 2-methyl-3-hexyne, 0.69
18 21.70 3,3- dimetyl - hepatne 0.23
19 21.84 myristaldehyde 0.46
20 22.07 myristic acid 0.16
21 22.08 5,10-pentadecadien-1-ol,(z,z)- 0.17
22 23.43 hexahydrofarnesyl acetone 5.21
23 24.07 scytalone 0.69
24 29.08 1-hexyl-2-nitrocyclohexane 0.65
25 27.93 carvacrol 65.78
26 50.96 cetylic acid (Palmitic Acid) 0.19
27 51.07 2-methyloxazoline 0.19
28 51.15 isopropenyl methyl ketone 0.22
29 51.49 2-methyl-4-o0x0-2 pentenoic acid 0.26
30 51.68 3-butenyl propyl Ether 0.27
31 51.81 heptacosane 0.20

Table-2: Ficus capensis leaves phenolic compounds composition.

Extract TPC TFC TAC CT
mg/gm dw (GAE) (CE) (CgE) (CE)
MWE
(50/50 VIv) 16.47 6.92 9.52 4.21
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Table- 3: MWE and WE compounds identify inF.capensis leaves and their concentrations by
HPLC.

Name of compound Rt (min) MWE (mg/ml) WE (mg/ml)
gallic acid 11.98 + 0.22 0.28 + 0.05 n.d
protocatechuic acid 14.78 + 0.92 0.37 £ 0.06 0.4604
catechin 23.96 £0.23 0.63 +0.02 0.19+0.01
caffeic acid 28.92 £0.29 0.82 +0.09 n.d
epicatechin 31.45+0.55 0.24 £0.03 0.28 £0.02
p-coumaric acid 33.25+0.36 0.85+0.11 1.21 #40.0
rutin 37.02 £ 0.36 1.68+0.13 0.17 £0.02
guercetin glucosyl 37.71+0.18 0.98 + 0.08 0.2903
quercetin dihydrat 39.47 + 0.19 n.d 0.25+0.02
cinnamic acid 41.68 = 0.65 0.83 +£0.06 0.20£0.01
guercetin 42.43 + 0.30 0.19 + 0.04 0362

WE: water extract; MWE: Methanol water extract; Rtention time in minute, nd: not detected,
values are mean + SD of three determinations.

Table-4: AOA of F. capensisleaves extract.

Extracts ABTS DPPH
mg VCE/gm dw | mg VCE/gmdw | % IP | Icso (ug/ ml)
E.O 0.14 +0.03 0.09+0.01 |56.83| 23.34+0.07
MWE 1.37+0.22 0.98+0.02 | 83.32| 10.25+0.03
WE 0.60 + 0.05 0.43+0.01 |71.89| 13.07 £0.02

Values are mean * SD of three determinations.
Table-5: Antibacterial activity of leaf and stem bak extracts of Ficus capensis.

Organisms (zones of inhibition in mm)
Leaf extracts E.c. C.a. A.n. P.a. B.s. S.a.
MWE 21 10 24.3 n.a 16 10.0
WE 8 n.a n.a n.a 11.0 n.a
wdd(-) 0 0 0 0 0 0
MW(-) 0 0 0 0 0 0
Ap.(+) 58+3 n.a n.a 45+ 3 55+ 3 56 + 3
Gt.(+) 55+2 n.a n.a 45+ 2 45+ 2 44 + 2
Ny(+) n.a 53+1 47 £1 48 1 47 £1 47 £1

Values are mean + SD of three determinations
S.a.:Saphylococcus aureus; B.s.:Bacillus subtillis; E.c.:Escherichia coli; P.a.;Pseudomonas

aeruginosa; A.n.; Aspergillus niger; C.a.:Candida albicans, WE: water extract; MWE: methanol-water

extract; W(-): didistillate water negative contrmW (-): methanol - water (50/50 v/v) negative troh
; Ap(+): Ampicillin positif control; Gt(+): gentangin positif control; Ny (+): Nystanin positif corm;

Na: not actif.
Table 6: Minimal inhibitory concentrations of E.O, MWE and WE.
MIC (pg/ ml)
Samples extract E.c. C.a. A.n. P.a. B.s. S.a.
E.O > 1500 NI NI NI > 1500 > 1500
MWE > 500 > 1000 >1000 NI > 500 > 500
WE > 1000 NI NI NI > 1000 NI

NI: not inhibited; values are mean * SD of thretedwinations
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Figure Captions

Figure-1a: chromatogramFicus capensis leaves extract (MWE) 280 nm.
1: gallic acid, 2: protocatechuic acid, 3: catecHincaffeic acid, 5: epicatechin, g:coumaric acid, 7: rutin, 10:
cinnamic acid, 11: quercetin

Figure-1b: chromatogram Ficus capensis leaves exta(MWE) 320 nm.
1: gallic acid, 2: protocatechuic acid, 4: caffead, 5: epicatechin,
6: p-coumaric acid, 8: quercetin glucosyl, 10: eimic acid, 11: quercetin

Figure-2a: chromatogram WE F. capensis leaves anais (280nm).
5: epicatechin, 6: p - coumaric acid, 8: quercglircosyl, 9: quercetin dihydrat, 10: cinnamic adidl; quercetin

Figure-2b: WE chromatogram F.capensis (320 nm).
2: protocatechiuc acid, 3: catechin, 5: epicateoBimp-coumaric acid, 7: rutin, 8: quercetin gludp9: quercetin
dihydrat, 10: cinnamic acid

Figure-3: Relationship between inhibition percentag of NO, and the concentration (volume) of
[NOJ]".
IP: % Inhibition
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